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181 GGACCCGGCGGCTTTCCGCGCGCTGGTGGCCCAGTGCCTGGTGTGCGTGCCCTGGGACGC 
CCTGGGCCGCCGAAAGGCGCGCGACCACCGGGTCACGGACCACACGCACGGGACCCTGCG 



NFkB_CSl 

GGGRQTYYQC 

NFkB-MHC'-I.2 

TGGGCTTCCCC 
******************** *■ * * * * * 

241 ACGGCCGCCCCCCGCCGCCCCCTCCTTCCGCCAGGTGGGCCTCCCCGGGGTCGGCGTCCG 
TGCCGGCGGGGGGCGGCGGGGGAGGAAGGCGGTCCACCCGGAGGGGCCCCAGCGGCAGGC 

Intronl 

301 GCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACTC 
CGACCCCAACTCCCGCCGGCCCCCCTTGGTCGCTGTACGCCTCTCGTCGCGTCCGCTGAG 

NFkB_CSl 
GGGRQTYYQC 
NFkB_CS2 
RGGGRMTYYCC 

Topo„II_cl eavage_s i t e 
RlSrmMClSnsrGYNGKTNYNY 

3 61 AGGGCGCTTGCCCCGCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGG 
TCCCGCGAAGGGGGCGTCCACAGGACGGACTTCCTCGACCACCGGGCTCACGACGTCTCC 
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2401 CCCTGAAAAT CCAAATGTTA ATCTTCTAAT GAGACTTACA GATGACTATC 

2 451 TTTTGATTAC AACTCAAGAG AATAATGCAG TATTGTTTAT TGAGAAACTT 

2 501 ATAAACGTAA GTCGTGAAAA TGGATTTAAA TTCAATATGA AGAAACTACA 

2 551 GACTAGTTTT CCATTAAGTC CAAGCAAA.TT TGCAAAATAC GGAATGGATA 

2 601 GTGTTGAGGA GCAAAATATT GTTCAAGATT ACTGCGATTG GATTGGCATC 

2 651 TCAATTGATA TGAAAACTCT TGCTTTAATG CCAAATATTA ACTTGAGAAT 

2701 AGAAGGAATT CTGTGTACAC TCAATCTAAA CATGCAAACA AAGAAAGCAT 

2751 CAATGTGGCT CAAGAAGAAA CTAAAGTCGT TTTTAATGAA TAACATTACC 

2801 CATTATTTTA GAAAGACGAT TACAACCGAA GACTTTGCGA ATAAAACTCT 

2851 CAACAAGTTA TTTATATCAG GCGGTTACAA ATACATGCAA TGAGCCAAAG 

2901 AATACAAGGA CCACTTTAAG AAGAACTTAG CTATGAGCAG TATGATCGAC 

2 951 TTAGAGGTAT CTAAAATTAT ATACTCTGTA ACCAGAGCAT TCTTTAAATA 

3 001 CCTTGTGTGC AATATTAAGG ATACAATTTT TGGAGAGGAG CATTATCCAG 
3051 ACTTTTTCCT TAGCACACTG AAGCACTTTA TTGAAATATT CAGCACAAAA 
3101 AAGTACATTT TCAACAGAGT TTGCATGATC CTCAAGGCAA AAGAAGCAAA 

Q 3151 GCTAAAAAGT GACCAATGTC AATCTCTAAT TCAATATGAT GCATAGTCGA 

i: 3201 CTATTCTAAC TTATTTTGGA AAGTTAATTT TCAATTTTTG TCTTATATAC 

1^ 3251- TGGGGTTTTG GGGTTTTGGG GTTTTGGGG 

i FIG. 13 

(CONTINUED) 



? ■ 

1 MEVDVDNQAD NHGIHSALKT CEEIKEAKTL YSWIQKVIRC RNQSQSHYKD 

^'^^ 51 LEDIKIFAQT NIVATPRDYN EEDFKVIARK EVFSTGLMIE LIDKCLVELL 

tU 101 SSSDVSDRQK LQCFGFQLKG NQLAKTHLLT ALSTQKQYFF QDEWNQVRAM 

151 IGNELFRHLY TKYLIFQRTS EGTLVQFCGN NVFDHLKVND KFDKKQKGGA 

2 01 ADMNEPRCCS TCKYNVKNEK DHFLNNINVP NWNNMKSRTR IFYCTHFNRN 
251 NQFFKKHEFV SNKNNISAMD RAQTIFTNIF RFNRIRKKLK DKVIEKIAYM 

3 01 LEKVKDFNFN YYLTKSCPLP ENWRERKQKI ENLINKTREE KSKYYEELFS 

3 51 YTTDNKCVTQ FINEFFYNIL PRDFLTGRISIR KNFQKKVKKY VELNKHELIH 

4 01 KNLLLEKINT REISWMQVET SAKHFYYFDH ENIYVLWKLL RWIFEDLWS 
4 51 LIRCFFYVTE QQKSYSKTYY YRKNIWDVIM KMSIADLKKE TLAEVQEKEV 
501 EEWKKSLGFA PGKLRLIPKK TTFRPIMTFN KKIVNSDRKT TKLTTNTKLL 
551 NSHLMLKTLK NRMFKDPFGF AVFNYDDVMK KYEEFVCKWK QVGQPKLFFA 
601 TMDIEKCYDS VNREKLSTFL KTTKLLSSDF WIMTAQILKR KNNIVIDSKN 
651 FRKKEMKDYF RQKFQKIALE GGQYPTLFSV LENEQNDLNA KKTLIVEAKQ 
7 01 RNYFKKDNLL QPVINICQYN YINFNGKFYK QTKGIPQGLC VSSILSSFYY 
751 ATLEESSLGF LRDESMNPEN PNVNLLMRLT DDYLLITTQE NNAVLFIEKL 
801 INVSRENGFK FNMKKLQTSF PLSPSKFAKY GMDSVEEQNI VQDYCDWIGI 
851 SIDMKTLALM PNINLRIEGI LCTLNLNMQT KKASMWLKKK LKSFLMNNIT 
901 HYFRKTITTE DFANKTLNKL FISGGYKYMQ CAKEYKDHFK IGNIoAMSSMID 
951 LEVSKIIYSV TRAFFKYLVC NIKDTIFGEE HYPDFFLSTL KHFIEIFSTK 

1001 KYIFNRVCMI LKAKEAKLKS DQCQSLIQYD A 



FIG. 14 
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FIG. 17 

GGCCAAGTTCCTGCACTGGCTGATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTT 
TTATGTCACGGAGACCACGTTTCAAAAGAACAGGCTCTTTTTCTACGGGAAGAGTGTCTG 
GAGCAAGTTGCAAAGCATTGGAATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCT 
GTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCCAGGCCCGCCCTGCTGACGTCCAGACT 
CCGCTTCATCCCCAAGCCTGACGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGG 
AGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCTCACCTCGAGGGTGAAGGCACT 
GTTCAGCGTGCTCAACTACGAGCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCT 
GGGCCTGGACGATATCCAGAGGGCCTGGCGCACCTTCGTGCTGCGTGTGCGGGCCCAGGA 
CCCGCCGCCTGAGCTGTACTTTGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCC 
CCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGT 
GCGTCGGTATGCCGTGGTCCAGAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAG 
CCACGTCCTACGTCCAGTGCCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCT 
GCAGCCTGTGCTACGGCGACATGGAGAACAAGCTGTTTGCGGGGATTCGGCGGGACGGGC 
TGCTCCTGCGTTTGGTGGATGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAA 
CCTTCCTCAGGAGCCTGGTCCGAGGTGTCCCTGAGTATGGCTGCGTGGTGAACTTGCGGA 
AGACAGTGGTGAACTTCCCTGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGA 
TGCCGGCCCACGGCCTATTCCCCTGGTGCGGCCTGCTGCTGGATACCCGGACCCTGGAGG 
TGCAGAGCGACTACTCCAGCTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACC 
GCGGCTTCAAGGCTGGGAGGAACATGCGTCGCAAACTCTTTGGGGTCTTGCGGCTGAAGT 
GTCACAGCCTGTTTCTGGATTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCT 
ACAAGATCCTCCTGCTGCAGGCGTACAGGTTTCACGCATGTGTGCTGCAGCTCCCATTTC 
ATCAGCAAGTTTGGAAGAACCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCC 
TCTGCTACTCCATCCTGAAAGCCAAGAACGCAGGGATGTCGCTGGGGGCCAAGGGCGCCG 
CCGGCC7TCTGCCCTCCGAGGCCGTGCAGTGGCTGTGCCACCAAGCATTCCTGCTCAAGC 
TGACTCGACACCGTGTCACCTACGTGCCACTCCTGGGGTCACTCAGGACAGCCCAGACGC 
AGCTGAGTCGGAAGCTCCCGGGGACGACGCTGACTGCCCTGGAGGCCGCAGCCAACCCGG 
CACTGCCCTCAGACTTCAAGACCATCCTGGACTGATGGCCACCCGCCCACAGCCAGGCCG 
AGAGCAGACACCAGCAGCCCTGTCACGCCGGGCTCTACGTCCCAGGGAGGGAGGGGCGGC 
CCACACCCAGGCCTGCACCGCTGGGAGTCTGAGGCCTGAGTGAGTGTTTGGCCGAGGCCT 
GCATGTCCGGCTGAAGGCTGAGTGTCCGGCTGAGGCCTGAGCGAGTGTCCAGCCAAGGGC 
TGAGTGTCCAGCACACCTGCCGTCTTCACTTCCCCACAGGCTGGCGCTCGGCTCCACCCC 
AGGGCCAGCTTTTCCTCACCAGGAGCCCGGCTTCCACTCCCCACATAGGAATAGTCCATC 
CCCAGATTCGCCATTGTTCACCCCTCGCCCTGCCCTCCTTTGCCTTCCACCCCCACCATC 
CAGGTGGAGACCCTGAGAAGGACCCTGGGAGCTCTGGGAATTTGGAGTGACCAAAGGTGT 
GCCCTGTACACAGGCGAGGACCCTGCACCTGGATGGGGGTCCCTGTGGGTCAAATTGGGG 
GGAGGTGCTGTGGGAGTAAAATACTGAATATATGAGTTTTTCAGTTTTGOAAAAAAAAAA 
AAAAAAAAAAAAAAAA 

FIG. 18 
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MetSerValTyrValValGluLeuLeuArgSerPhePhe 
TyrValThrGluThrThrPheGlnLysAsnArgLeuPhe 
PheTyrArgLysSerValTrpSerLysLeuGlnSerlle 
GlylleArgGlnHisLeuLysArgValGlnLeuArgGlu 
IjeuSerGluAlaGluValArgGlnHisArgGluAlaArg 
ProAlaLeuIieuThrSerArgLeuArgPhelleProLys 
Pr o AspGlyLeuAr gPr o 1 1 eVa 1 AsnMe t AspTy r Va 1 
ValGlyAlaArgThrPheArgArgGluLysArgAlaGlu 
ArgLeuThrSerArgValLysAlaLeuPheSerValLeu 
AsnTyrGluArgAlaArgArgProGlyLeuLeuGlyAla 
S e r Va 1 L euG 1 y L euAsp A sp 1 1 eH i s Ar gAl aTrp Ar g 
Thr Phe Va 1 LexiAr gVa 1 ArgAl aG InAspPr o Pr o Pr o 
GluLeuTyrPheValLysValAspValThrGlyAlaTyr 
AspThr 1 1 ePr oGlnAspAr gLeuThrGluVal 1 1 eAl a 
Ser I l ei 1 eLy sPr oGlnAsnThrTyrGy sValArgArg 
TyrAlaValValGlnLysAlaAlaHisGlyHisValArg 
LysAlaPheLysSerHisValLeuArgProValProGly 
AspProAlaGlyLeuHisProLeuHisAlaAlaLeuGln 
ProVallieuArgArgHisGlyGluGlnAlaValCysGly 
Asp Ser Al aGlyAr gAl aAl aPr oAl aPheGlyGly 



FIG. 19 

1 

met 

GCAGCGCTGCGTCCTGCTGCGCACGTGGGAAGCCCTGGCCCCGGCCACCCCCGCG ATG 



10 

pro arg ala pro arg cys arg ala val arg ser leu leu arg ser 
COG CGC GCT CCC CGC TGC CGA GCC GTG CGC TCC CTG CTG CGC AGO 

20 30 

his tyr arg glu val leu pro leu ala thr phe val arg arg leu 
CAC TAG CGC GAG GTG CTG CCG CTG GCC ACG TTC GTG CGG CGC CTG 

. 40 

gly pro gin gly trp arg leu val gin arg gly asp pro ala ala 
GGG CCC CAG GGC TGG CGG CTG GTG CAG CGC GGG GAC CCG GCG GCT 

50 60 
phe arg ala leu val ala gin cys leu val cys val pro trp asp 
TTC CGC GCG CTG GTG GCC CAG TGC CTG GTG TGC GTG CCC TGG GAC 



ala arg pro pro pro ala ala 
GCA CGG CCG CCC CCC GCC GCC 

80 

leu lys glu leu val ala arg 
CTG AAG GAG CTG GTG GCC CGA 



gly ala lys asn val leu ala 
GGC GCG AAG AAC GTG CTG GCC 

110 

ala arg gly gly pro pro glu 
GCC CGC GGG GGC CCC CCC GAG 



70 

pro ser phe arg gin val ser cys 

CCC TCC TTC CGC CAG GTG TCC TGC 

90 

val leu gin arg leu cys glu arg 

GTG CTG CAG AGG CTG TGC GAG CGC 

100 

phe gly phe ala leu leu asp gly 

TTC GGC TTC GCG CTG CTG GAC GGG 

120 

ala phe thr thr ser val arg ser 

GCC TTC ACC ACC AGC GTG CGC AGC 



FIG. 20 
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tyr leu pro 
TAG CTG CCC 



trp gly leu 
TGG GGG CTG 



leu leu ala 
CTG CTG GCA 



ala tyr gin 
GCC TAG CAG 



thr gin ala 
ACT CAG GCC 



leu gly cys 
ctg'gga TGC 



val pro leu 
GTC CCC CTG 



ser ala ser 
AGT GCC AGC 



ala ala pro 
GCT GCC CCT 



ala his pro 
GCC CAC CCG 



val val ser 
GTG GTG TCA 



gly ala leu 
GGT GCG CTC 



gin his his 
CAG CAC CAC 



trp asp thr 
TGG GAC ACG 



asn thr val 
AAC ACG GTG 

140 

leu leu arg 
CTG CTG CGC 



arg cys ala 
CGC TGC GCG 

170 

val cys gly 
GTG TGC GGG 



arg pro pro 
CGG CCC CCG 

200 

glu arg ala 
GAA CGG GCC 



gly leu pro 
GGC CTG CCA 

230 

arg ser leu 
CGA AGT CTG 



glu pro glu 
GAG CCG GAG 

260 

gly arg thr 
GGC AGG ACG 



pro ala arg 
CCT GCC AGA 

290 

ser gly thr 
TCT GGC ACG 



ala gly pro 
GCG GGC CCC 

320 

pro cys pro 
CCT TGT CCC 



130 

thr asp ala 
ACC GAC GCA 



arg val gly 
CGC GTG GGC 

160 

leu phe val 
CTC TTT GTG 



pro pro leu 
CCG CCG CTG 

190 

pro his ala 
CCA CAC GCT 



trp asn his 
TGG AAC CAT 

220 

ala pro gly 
GCC CCG GGT 



pro leu pro 
CCG TTG CCC 

250 

arg thr pro 
CGG ACG CCC 



arg gly pro 
CGT GGA CCG 



280 

pro ala glu 
CCC GCC GAA 



arg his ser 
CGC CAC TCC 

310 

pro ser thr 
CCA TCC ACA 



pro val tyr 
CCG GTG TAC 



leu arg gly 
CTG CGG GGG 



asp asp val 
GAC GAC GTG 



leu val ala 
CTG GTG GCT 



tyr gin leu 
TAC CAG CTC 



ser gly pro 
AGT GGA CCC 



ser val arg 
AGC GTC AGG 



ala arg arg 
GCG AGG AGG 



lys arg pro 
AAG AGG CCC 



val gly gin 
GTT GGG CAG 



ser asp arg 
AGT GAC CGT 



glu ala thr 
GAA GCC ACC 



his pro ser 
CAC CCA TCC 



ser arg pro 
TCG CGG CCA 



ala glu thr 
GCC GAG ACC 



ser gly ala 
AGC GGG GCG 

150 
leu val his 
CTG GTT CAC 



pro ser cys 
CCC AGC TGC 

180 
gly ala ala 
GGC GCT GCC 



arg arg arg 
CGA AGG CGT 

210 
glu ala gly 
GAG GCC GGG 



arg gly gly 
CGC GGG GGC 

240 
arg arg gly 
AGG CGT GGC 



gly ser trp 
GGG TCC TGG 

270 
gly phe cys 
GGT TTC- TGT 



ser leu glu 
TCT TTG GAG 

300 
val gly arg 
GTG GGC CGC 



pro arg pro 
CCA CGT CCC 

330 
lys his phe 
AAG CAC TTC 
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leu tyr ser 
CTC TAG TCC 



leu ser ser 
CTC AGC TCT 



glu thr ile 
GAG ACC ATC 



arg arg leu 
CGC AGO TTG 



leu phe leu 
CTG TTT CTG 



val leu leu 
GTG'cTC CTC 



ala ala gly 
GCA GCC GGT 



ala pro glu 
GCC CCC GAG 



leu arg gin 
CTC CGC CAG 



ala cys leu 
GCC TGC CTG 



his asn glu 
CAC AAC GAA 



leu gly lys 
CTG GGG AAG 



met ser val 
ATG AGC GTG 



gly cys val 
GGC TGT GTT 



ser gly asp 
TCA GGC GAC 

350 

leu arg pro 
CTG AGG CCC 



phe leu gly 
TTT CTG GGT 

380 

pro arg leu 
CCC CGC CTG 



glu leu leu 
GAG CTG CTT 

410 

lys thr his 
AAG ACG CAC 



val cys ala 
GTC TGT GCC 

440 

glu glu asp 
GAG GAG GAC 



his ser ser 
CAC AGC AGC 

470 

arg arg leu 
CGC CGG CTG 



arg arg phe 
CGC CGC TTC 

500 

his ala lys 
CAT GCC AAG 



arg asp cys 
CGG GAC TGC 

530 

pro ala ala 
CCG GCC GCA 



340 
lys glu gin 
AAG GAG CAG 



ser leu thr 
AGC CTG ACT 

370 

ser arg pro 
TCC AGG CCC 



pro g-ln arg 
CCC CAG CGC 

400 

gly asn his 
GGG AAC CAC 



cys pro leu 
TGC CCG CTG 

430 

arg glu lys 
CGG GAG AAG 



thr asp pro 
ACA GAC CCC 

460 

pro trp gin 
CCC TGG CAG 



val pro pro 
GTG CCC CCA 

490 

leu arg asn 
CTC AGG AAC 



leu ser leu 
CTC TCG CTG 

520 

ala trp leu 
GCT TGG CTG 



glu his arg 
GAG CAC CGT 



leu arg pro 
CTG CGG CCC 



gly ala arg 
GGC GCT CGG 



trp met pro 
TGG ATG CCA 



tyr tr-p gin 
TAC TGG CAA 



ala gin cys 
GCG CAG TGC 



arg ala ala 
CGA GCT GCG 



pro gin gly 
CCC CAG GGC 



arg arg leu 
CGT CGC CTG 



val tyr gly 
GTG TAC GGC 



gly leu trp 
GGC CTC TGG 



thr lys lys 
ACC AAG AAG 



gin glu leu 
CAG GAG CTG 



arg arg ser 
CGC AGG AGC 



leu arg glu 
CTG CGT GAG 



ser phe leu 
TCC TTC CTA 

360 
arg leu val 
AGG CTC GTG 



gly thr pro 
GGG ACT CCC 

390 

met arg pro 
ATG CGG CCC 



pro tyr gly 
CCC TAC GGG 

420 
val thr pro 
GTC ACC CCA 



ser val ala 
TCT GTG GCG 

450 
val gin leu 
GTG CAG CTG 



phe val arg 
TTC GTG CGG 

480 
gly ser arg 
GGC TCC AGG 



phe ile ser 
TTC ATC TCC 

510 

thr trp lys 
ACG TGG AAG 



pro gly val 
CCA GGG GTT 

540 

glu ile leu 
GAG ATC CTG 
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ala 
GCC 


lys 
AAG 


phe 
TTC 


leu 
CTG 


his 
CAC 


leu 
CTC 


arg 
AGG 


ser 
TCT 


560 
phe 
TTC 


phe 
TTT 


arg 
AGG 

ile 
ATT., 


leu 
CTC 

gly 


phe 
TTT 

ile 
ATC 


phe 
TTC 
590 
arg 
AGA 


tyr 
TAC 

gin 
CAG 


ser 
TCG 


glu 
GAA 


ala 
GCA 


glu 
GAG 


val 
GTC 


leu 
CTG 


thr 
ACG 


ser 
TCC 


620 
arg 
AGA 


leu 
CTC 


pro 
CCG 


ile 
ATT 


val 
GTG 


asn 
AAC 


met 
ATG 


arg 
AGA 


glu 
GAA 


lys 
AAG 


650 
arg 
AGG 


ala 
GCC 


phe 
TTC 


ser 
AGC 


val 
GTG 


leu 
CTC 


asn 
AAC 


gly 

GGC 


ala 
GCC 


ser 
TCT 


680 
val 
GTG 


leu 
CTG 


thr 
ACC 


phe 
TTC 


val 
GTG 


leu 
CTG 


arg 
CGT 


tyr 
TAC 


phe 
TTT 


val 
GTC 


710 
lys 
AAG 


val 
GTG 


gin 
CAG 


asp 
GAC 


arg 
AGG 


leu 
CTC 


thr 
ACG 


asn 
AAC 


thr 
ACG 


tyr 
TAC 


740 
cys 
TGC 


val 
GTG 



550 



trp 
TGG 


leu 
CTG 


met 
ATG 


ser 
AGT 


val 
GTG 


tyr 
TAT 


val 
GTC 


thr 
ACG 


glu 
GAG 


thr 
ACC 


arg 
CGG 


lys 
AAG 


ser 
AGT 


580 
val 
GTC 


trp 
TGG 


his 
CAC 


leu 
TTG 


lys 
AAG 


arg 
AGG 


val 
GTG 


arg 
AGG 


gin 
CAG 


his 
CAT 


610 
arg 
CGG 


glu 
GAA 


arg 
CGC 


phe 
TTC 


ile 
ATC 


pro 
CCC 


lys 
AAG 


asp 
GAC 


tyr 
TAC 


val 
GTC 


640 
val 
GTG 


gly 

GGA 


glu 
GAG 


arg 
CGT 


leu 
CTC 


thr 
ACC 


ser 
TCG 


tyr 
TAC 


glu 
GAG 


arg 
CGG 


670 

ala 
GCG 


arg 
CGG 


gly 
GGC 


leu 
CTG 


asp 
GAC 


asp 
GAT 


ile 
ATC 


val 
GTG 


arg 
CGG 


ala 
GCC 


700 
gin 
CAG 


asp 
GAC 


asp 
GAT 


val 
GTG 


thr 
ACG 


gly 
GGC 


ala 
GCG 


glu 

GAG 


val 
GTC 


ile 
ATC 


730 
ala 
GCC 


ser 
AGC 


arg 
CGT 


arg 
CGG 


tyr 
TAT 


ala 
GCC 


val 
GTG 
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tyr 
TAC 


val 
GTC 


val 
GTC 


glu 
GAG 


leu 
CTG 


thr 
ACG 


phe 
TTT 


gin 
CAA 


570 
lys 
AAG 


asn 
AAC 


ser 
AGC 

gin 
CAG 


lys 
AAG 

leu 
CTG 


leu 
TTG 

arg 
CGG 


gin 
CAA 
600 
glu 
GAG 


ser 
AGC 

leu 
CTG 


ala 
GCC 


arg 
AGG 


pro 
CCC 


ala 
GCC 


leu 
CTG 


pro 
CCT 


asp 
GAC 


gly 

GGG 


630 
leu 
CTG 


arg 
CGG 


ala 
GCC 


arg 
AGA 


thr 
ACG 


phe 
TTC 


arg 
CGC 


arg 
AGG 


val 
GTG 


lys 
AAG 


660 
ala 
GCA 


leu 
CTG 


arg 
CGC 


P^o 
CCC 


gly 

GGC 


leu 
CTC 


leu 
CTG 


his 
CAC 


arg 
AGG 


ala 
GCC 


690 
trp 
TGG 


arg 
CGC 


P^o 
CCG 


pro 
CCG 


pro 
CCT 


glu 
GAG 


leu 
CTG 


tyr 
TAC 


asp 
GAC 


thr 
ACC 


720 
ile 
ATC 


pro 
CCC 


ile 
ATC 


ile 
ATC 


lys 
AAA 


pro 
CCC 


gin 
CAG 


val 
GTC 


gin 
CAG 


lys 
AAG 


750 
ala 
GCC 


ala 
GCC 
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760 

his gly his val arg lys ala phe lys ser his val leu arg pro 
CAT GGG CAC GTC CGC AAG GCC TTC AAG AGC CAC GTC CTA CGT CCA 

770 780 
val pro gly asp pro ala gly leu his pro leu his ala ala leu 
GTG CCA GGG GAT CCC GCA GGG CTC CAT GCT CTC CAC GCT GCT CTG 

790 

gin pro val leu arg arg his gly glu gin ala val cys gly asp 
CAG CCT .GTG CTA CGG CGA CAT GGA GAA CAA GCT GTT TGC GGG GAT 

800 807 
ser ala gly arg ala ala pro ala phe gly gly OP 

TCG GGG GGA GGG GCT GCT GCT GCG TTT GGT GGA TGA TTTCTTGTTGGT 
GACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCCTGGTCCGAGGTGTCCCTGA 
GTATGGCTGCGTGGTGAACTTGCGGAAGACAGTGGTGAACTTCCCTGTAGAAGACGAGGC 
CCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCCTGGTGCGGCCT 
GCTGCTGGATACCCGGACCCTGGAGGTGCAGAGCGACTACTCCAGCTATGCCCGGACCTC 
CATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCTGGGAGGAACATGCGTCGCAA 
ACTCTTTGGGGTCTTGCGGCTGAAGTGTCACAGCCTGTTTCTGGATTTGCAGGTGAACAG 
CCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGCTGCAGGCGTACAGGTTTCA 
CGCATGTGTGCTGCAGCTCCCATTTCATCAGCAAGTTTGGAAGAACCCCACATTTTTCCT 
GCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCTGAAAGCCAAGAACGCAGG 
GATGTCGCTGGGGGCCAAGGGCGCCGCCGGCCCTCTGCCCTCCGAGGCCGTGCAGTGGCT 
GTGCCACCAAGCATTCCTGCTCAAGCTGACTCGACACCGTGTCACCTACGTGCCAGTCCT 
GGGGTCACTCAGGACAGCCCAGACGCAGCTGAGTCGGAAGCTCCCGGGGACGACGCTGAC 
TGCCCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCAGACTTCAAGACCATCCTGGACTG 
ATGGCCACCCGCCCACAGCCAGGCCGAGAGCAGACACCAGCAGCCCTGTCACGCCGGGCT 
CTACGTCCCAGGGAGGGAGGGGCGGCCCACACCCAGGCCCGCACCGCTGGGAGTCTGAGG 
CCTGAGTGAGTGTTTGGCCGAGGCGTGCATGTCCGGCTGAAGGCTGAGTGTCCGGCTGAG 
GCCTGAGCGAGTGTCCAGCCAAGGGCTGAGTGTCCAGCACACCTGCCGTCTTCACTTCCC 
CACAGGCTGGCGCTCGGCTCCACCCCAGGGCCAGCTTTTCCTCACCAGGAGCCCGGCTTC 
CACTCCCCACATAGGAATAGTCCATCCCCAGATTCGCCATTGTTCACCCCTCGCCCTGCC 
CTCCTTTGCCTTCCACCCCCACCATCCAGGTGGAGACCCTGAGAAGGACCCTGGGAGCTC 
TGGGAATTTGGAGTGACCAAAGGTGTGCCCTGTACACAGGCGAGGACCCTGCACCTGGAT 
GGGGGTCCCTGTGGGTCAAATTGGGGGGAGGTGCTGTGGGAGTAAAATACTGAATATATG 
AGTTTTTCAGTTTTGAAAAAAAAAAAAAAAAAAAAAAA?^AAAAA 
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3601 ATCGATTGGGCCCGAGATCTCGCGCGCGAGGCCTGCCATGGGACCCACTGCAGGGGCAGC 
TAGCTAACCCGGGCTCTAGAGCGCGCGCTCCGGACGGTACCCTGGGTGACGTCCCCGTCG 

3615 3636 
BGL2 NCOl 

3661 TGGGANGCTGCAGGCTTCAGGTCCCAGTGGGGTTGCCATCTGCCAGTAGAAACCTGATGT 
ACCCTNCGACGTCCGAAGTCCAGGGTCACCCCAACGGTAGACGGTCATCTTTGGACTACA 

3721 AGAATCAGGGCGCGAGTGTGGAGACTGTCCTGAATCTCAATGTCTCAGTGTGTGCTGAAA 
TCTTAGTCCCGCGCTCACACCTGTGACAGGACTTAGAGTTACAGAGTCACACACGACTTT 



3781 CATGTAGAAATTAAAGTCCATCCCTCCTACTCTACTGGGATTGAGCCCCTTCCCTATCCC 
GTACATCTTTAATTTCAGGTAGGGAGGATGAGATGACCCTAACTCGGGGAAGGGATAGGG 

3841 CCCCCAGGGGCAGAGGAGTTCCTCTCACTCCTGTGGAGGAAGGAATGATACTTTGTTATT 
GGGGGTCCGCGTCTCCTCAAGGAGAGTGAGGACACCTCCTTCCTTACTATGAAACAATAA 



★ ★ ★ ★ * 

3901 TTTCACTGCTGGTACTGAATCCACTGTTTCATTTGTTGGTTTGTTTGTTTTGTTTTGAGA 
AAAGTGACGACCATGACTTAGGTGACAAAGTAAACAACCAAACAAACAAAACAAAACTCT 



3 9 61 AGCGGTTTCACTCTTGTTGCTCAGGCTGGANGGAGTGCAATGGCGCGATCTTGGCTTACT 
TCGCCAAAGTGAGAACAACGAGTCCGACCTNCCTCACGTTACCGCGCTAGAACCGAATGA 

ALU 

4021 GC AGCCTCTGCCTCCCAGGTTC AAGTGATTCTCCTGCTTCCGCCTCCC ATTTGGCTGGGA 
CGTCGGAGACGGAGGGTCCAAGTTCACTAAGAGGACGAAGGCGGAGGGTAAACCGACCCT 



4081 TTACAGGCACCCGCCACCATGCCCAGCTAATTTTTTGTATTTTTAGTANANACNGGGGTG 
AATGTCCGTGGGCGGTGGTACGGGTCGATTAAAAAACATAAAAATCATlSfTOT^^ 

A 

4141 GGGGTGGGGTTCACATGTTGGCC AAGCTGGTCTCGAACTTCTGAACTC AGATGATCCANC 
CCCCACCCCAAGTGTACAACCGGTTCGACCAGAGCTTGAAGACTTGAGTCTACTAGGTNG 

LU 



4201 TGCCTCTGCCTCCTAAAATTGCTGGGATTACAGGTGTNANCCACCATGCCCAACTC AAAA 
ACGGAGACGGAGGATTTTAACGACCCTAATGTCCACANTNGGTGGTACGGGTTGAGTTTT 



42 61 TTTACTCTGTTTANAAACATCTGGGTCTAAGGTAGGAANCTC ACCCCACTCAATTTTTGT 
AAATGAGACAAATNTTTGTAGACCCAGATTCCATCCTTNGAGTGGGGTGAGTTAAAAACA 



FIG. 21 
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4 3 21 GGTGTTTTTAAGCCAATNANAAAATTTTTTNATGTTGTTTNNNNNl^^ 
CCACAAAAATTCGGTTANTNTTTTAAAAAAlSrrACAACAAAr^^ 

4381 NNlsnSINISnSIN]^^ 
4441 IsnsiNNimNlSIl^^ 

4501 NisiNi^nsnsnsnsnsn^^ 
4561 imisnsiiaisnsnsnsn^^ 

4621 NBSINNNNISIJ^^ 

4681 isnsnsnsfNNmiNN^^ 

4741 NNNNNN^^ 
4801 NNNNNIJ]^^ 
4861 NNNN]^0]^IN1S^ 

isnsiNNisnsiisnsnsi^ 

4921 ]SINN3SINISINNNNN^ 
4981 NNNlSnSINNNNl^^^ 

5041 NGCCANGRAGGGGGCCAGGTTCCAANTTCCCAACCKTTTTWGGARGGACNGCCCCCAGGG . 
NCGGTNCYTCCCCCGGTCCAAGGTTNAAGGGTTGGMAAAAWCCTYCCTGNCGGGGGTCCC 

5101 GGGGATRAACAGANTNGGGGGKGGTWGGGTTNAKGGTGGGAACNCCTTNGCGCCTGGAG 
CCCCTAYTTGTCTNANCCCCCMCCAWCCCAANTMCCACCCTTGNGGAANCGSCGGACCTC 

5161 AACGTGCAAAGAGGAAATGAAGGGCCTGKGTCAAGGAGCCC AAGTNGGCGGGGRAGTTTG 
TTGCACGTTTCTCCTTTACTTCCCGGACMCAGTTCCTCGGGTTCANCCGCCCCYTCAAAC 

5221 CAGGGAGGCACTCCGGGGAGGTCCSGCGTGCCCGTCCAAGGGAGCAATGCGTCCTTGGGG 
GTCCCTCCGTGAGGCCCCTCCAGGSCGCACGGGCAGGTTCCCTCGTTACGCAGGAAGCCC 

5281 TTCGTCCCC AWGCCGCGTCTACGCGCCTYCCGTCCTCCCCTTCACGTTCCGGCATTCGTG 
AAGCAGGGGTWCGGCGCAGATGCGCGGARGGCAGGAGGGGAAGTGCAAGGCCGTAAGCAC 

5341 GTGCCCGGAGCCCGACGCCCCGCGTCCGGACCTGGAGGCAGCCCTGGGTCTCCGGATCAG 
CACGGGCCTCGGGCTGCGGGGCGCAGGCCTGGACCTCCGTCGGGACCCAGAGGCCTAGTC 

5401 GCCAGCGGCCAAAGGGTCGCCGCACGCACCTGTTCCCAGGGCCTCCACATCATGGCCCCT 
CGGTCGCCGGTTTCCCAGCGGCGTGCGTGGACAAGGGTCCCGGAGGTGTAGTACCGGGGA 
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5461 CCCTCGGGTTACCCC AC AGCCTAGGCCGGATTCGACCTCTCTCCGCTGGGGCCCTCGCCT 
GGGAGCCCAATGGGGTGTCGGATCCGGCCTAAGCTGGAGAGAGGCGACCCCGGGAGCGGA 

Spl 

5521 GGCGTCCCTGCACCCTGGGAGCGCGAGCGGCGCGCGGGCGGGGAAGCGCGGCCCATACCC 
CCGCAGGGACGTGGGACCCTCGCGCTCGCCGCGCGCCCGCCCCTTCGCGCCGGGTATGGG 

5581 CCGGGTCCGCCCGGAAGCAGCTGCGCTGTCGGGGCCAGGCCGGGCTCCCAGTGGATTCGC 
GGCCCAGGCGGGCCTTCGTCGACGCGACAGCCCCGGTCCGGCCCGAGGGTCACCTAAGCG 

Topo_I I_c 1 eavage_s i t e 

5641 GGGCACAGACGCCCAGGACCGCGCTTCCCACGTGGCGGAAGGACTGGGGACCCGGGCACC 
CCCGTGTCTGCGGGTCCTGGCGCGAAGGGTGCACCGCCTTCCTGACCCCTGGGCCCGTC 

E2F 

^ , 5701 CGTCCTGCCCCTTCACCTTCCAGCTCCGCTTGTTCCGCGCGGACCCGGCCCCGTCCCGAA 
t;:" GCAGGACGGGGAAGTGGAAGGTCGAGGCGAAGAAGGCGCGCCTGGGCCGGGGCAGGGCTT 



E 

★ ★ ★ ★ 



5761 CCCTTCCCAGGTCCCGGCCCAGCCCCTTCCGGGCCCTCCCAGCCCCTCCCCTTCCTTTTC 

§1 gggaagggtccagggccgggtcggggaaggcccgggagggtcggggaggggaaggaaaag 

Spl 



L. 2F NFkB h 

£3 ^^^^-jj. ^^^^^^^^^ ^^^^^^^^^^^^^^^^^^^^^^^ 

5821 cgcggccccgccctctccttcgcggcgcgagtttcaggcagcgctgcgtcctgctgcgca 
gcgccggggcgggagaggaagcgccgcgctcaaagtccgtcgcgacgcaggacgacgcgt 



5860 5875 
EC047III FSPl 

TRT5 • 

5881 cgtgggaagccctggccccggccacccccgcgatgccgcgcgctccccgctgccgagccg 
gcacccttcgggaccggggccggtgggggcgctacggcgcgcgaggggcgacggctcggc 

5941 tgcgctccctgctgcgcagccactaccgcgaggtgctgccgctggccacgttcgtgcggc 
acgcgagggacgacgcgtcggtgatggcgctccacgacggcgaccggtgcaagcacgccg 

5953 
FSPl 

6001 gcctggggccccagggctggcggctggtgc agcgcggggacccggcggctttccgcgcgc 
cggaccccggggtcccgaccgccgaccacgtcgcgcccctgggccgccgaaaggcgcgcg 

6061 tggtggcccagtgcctggtgtgcgtgccctgggacgcacggccgccccccgccgccccct 
accaccgggtcacggaccacacgcacgggaccctgcgtgccggcggggggcggcggggga 

NFkB 
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6121 CCTTCCGCCAGGTGGGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGG 
GGAAGGCGGTCCACCCGGAGGGGCCCCAGCCGCAGGCCGACCCCAACTCCCGCCGGCCCC 

Topo_I I_c 1 eavage_s 

NFkB 



Intronl 

6181 GGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACTC AGGGCGCTTCCCCCGCAGGTGTC 
CCTTGGTCGCTGTACGCCTCTCGTCGCGTCCGCTGAGTCCCGCGAAGGGGGCGTCCACAG 

ite 



6241 CTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGC AGAGGCTGTGCGAGCGCGGCGCGAAGAA 
GACGGACTTCCTCGACCACCGGGCTCACGACGTCTCCGACACGCTCGCGCCGCGCTTCTT 

63 01 CGTGCTGGCCTTCGGCTTCGCGCTGCTGGACGGGGCCCGCGGGGGCCCCCCCGAGGCCTT 
GCACGACCGGAAGCCGAAGCGCGACGACCTGCCCCGGGCGCCCCCGGGGGGGCTCCGGAA 

6361 CACCACCAGCGTGCGC AGCTACCTGCCC AAC ACGGTGACCGACGC ACTGCGGGGGAGCGG 
GTGGTGGTCGCACGCGTCGATGGACGGGTTGTGCCACTGGCTGCGTGACGCCCCCTCGCC 

6372 
FSPl 

6421 GGCGTGGGGGCTGCTGCTGCGCCGCGTGGGCGACGACGTGCTGGTTCACCTGCTGGCACG 
CCGCACCCCCGACGACGACGCGGCGCACCCGCTGCTGCACGACCAAGTGGACGACCGTGC 

6481 CTGCGCGCTCTTTGTGCTGGTGGCTCCCAGCTGCGCCTACCAGGTGTGCGGGCCGCCGCT 
GACGCGCGAGAAACACGACCACCGAGGGTCGACGCGGATGGTCCACACGCCCGGCGGCGA 

6541 GTACCAGCTCGGCGCTGCCACTCAGGCCCGGCCCCCGCCACACGCTAGTGGACCCCGAAG 
CATGGTCGAGCCGCGACGGTGAGTCCGGGCCGGGGGCGGTGTGCGATGACCTGGGGCTTC 

6601 GCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCCTGGG 
CGCAGACCCTACGCTTGCCCGGACCTTGGTATCGCAGTCCCTCCGGCCCCAGGGGGACCC 

6661 CCTGCCAGCGCCGGGTGCGAGGAGGCGCGGGGGCAGTGCCAGCCGAAGTCTGCCGTTGCC 
GGACGGTCGGGGCCCACGCTCCTCCGCGCCCCCGTCACGGTCGGCTTCAGACGGCAACGG 

6721 CAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGCAGGGGTC 
GTTCTCCGGGTCCGCACCGCGACGGGGACTCGGCCTCGCCTGCGGGCAACCCGTCCCCAG 

6781 CTGGGCCCACCCGGGCAGGACGCGTGGACCGAGTGACCGTGGTTTCTGTGTGGTGTCACC 
GACCCGGGTGGGCCCGTCCTGCGCACCTGGCTCACTGGCACCAAAGACACACCACAGTGG 

6841 TGCCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGTGCGCTCTCTGGCACGCGCCACTC 
ACGGTCTGGGCGGCTTCTTCGGTGGAGAAACCTCCCACGCGAGAGACCGTGCGCGGTGAG 

6901 CCACCCATCCGTGGGCCGCCAGCACCACGCGGGCCCCCCATCCACATCGCGGCCACCACG 
GGTGGGTAGGCACCCGGCGGTCGTGGTGCGCCCGGGGGGTAGGTGTAGCGCCGGTGGTGC 
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6961 TCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCTACTCCTC 
AGGGACCCTGTGCGGAACAGGGGGCCACATGCGGCTCTGGTTCGTGAAGGAGATGAGGAG 

7021 AGGCGACAAGGAGCAGCTGCGGCCCTCCTTCCTACTCAGCTCTCTGAGGCCCAGCCTGAC 
TCCGCTGTTCCTCGTCGACGCCGGGAGGAAGGATGAGTCGAGAGACTCCGGGTCGGACTG 

7081 TGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGTTCCAGGCCCTGGATGCCAGGGAC 
ACCGCGAGCCTCCGAGCACCTCTGGTAGAAAGACCCAAGGTCCGGGACCTACGGTCCCTG 

7141 TCCCCGCAGGTTGCCCCGCCTGCCCCAGCGCTACTGGCAAATGCGGCCCCTGTTTCTGGA 
AGGGGCGTCCAACGGGGCGGACGGGGTCGCGATGACCGTTTACGCCGGGGACAAAGACCT 

7167 

EC047III 

72 01 GCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTCCTCAAGACGCACTGCCCGCT 
CGACGAACCCTTGGTGCGCGTCACGGGGATGCCCCACGAGGAGTTCTGCGTGACGGGCGA 

7261 GCGAGCTGCGGTCACCCCAGCAGCCGGTGTCTGTGCCCGGGAGAAGCCCCAGGGCTCTGT 
CGCTCGACGCCAGTGGGGTCGTCGGCCACAGACACGGGCCCTCTTCGGGGTCCCGAGACA 

7321 GGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGCCAGCA 
CCGCCGGGGGCTCCTCCTCCTGTGTCTGGGGGCAGCGGACCACGTCGACGAGGCGGTCGT 

7381 C AGCAGCCCCTGGCAGGTGTACGGCTTCGTGCGGGCCTGCCTGCGCCGGCTGGTGCCCCC 
GTCGTCGGGGACCGTCCACATGCCGAAGCACGCCCGGACGGACGCGGCCGACCACGGGGG 

7441 AGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACCAAGAAGTTCAT 
TCCGGAGACCCCGAGGTCCGTGTTGCTTGCGGCGAAGGAGTCCTTGTGGTTCTTCAAGTA 

7501 CTCCCTGGGGAAGCATGCCAAGCTCTCGCTGCAGGAGCTGACGTGGAAGATGAGCGTGCG 
GAGGGACCCCTTCGTACGGTTCGAGAGCGACGTCCTCGACTGCACCTTCTACTCGCACGC 

7561 GGACTGCGCTTGGCTGCGCAGGAGCCC AGGTGAGGAGGTGGTGGCCGTCGAGGGCCCAGG 
CCTGACGCGAACCGACGCGTCCTCGGGTCCACTCCTCCACCACCGGCAGCTCCCGGGTCC 

7575 
FSPl 

Intron2 

*** ***★★★★★*****★***************★*****★** *************^ 
7621 CCCCAGAGCTGAATGCAGTAGGGGCTCAGAAAAGGGGGCAGGCAGAGCCCTGGTCCTCCT 
GGGGTCTCGACTTACGTCATCCCCGAGTCTTTTCCCCCGTCCGTCTGGGGACCAGGAGGA 



7681 GTCTCCATCGTCACGTGGGCACACGTGGCTTTTCGCTCAGGACGTCGAGTGGACACGGTG 
CAGAGGTAGCAGTGCACCCGTGTGCACCGAAAAGCGAGTCCTGCAGCTCACCTGTGCCAC 



* -A- > 

7741 ATCGAGGTCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATTCGTAATCATGGTCATA 
TAGCTCCAGCTGAGATCTCCTAGGGGCCCATGGCTCGAGCTTAAGCATTAGTACCAGTAT 

7747 
SALl 
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gccaagttcctgcactggctgatgagtgtgtacgtcgtcgagctgctcaggtctttcttt 
tatgtcacggagaccacgtttcaaaagaacaggctctttttctaccggaagagtgtctgg 
agcaagttgcaaagcattggaatcagacagcacttgaagagggtgcagctgcgggacgtg 
tcggaagcagaggtcaggcagcatcgggaagccaggcccgccctgctigacgtccagactc 
cgcttcatccccaagGctgacgggctgcggccgattgtgaacatggactacgtcgtggga 
gccagaacgttccgcagagaaaagagggccgagcgtctcacctcgagggtgaaggcactg 
ttcagcgtgctcaactacgagcgggcgcg 



TCTACCTTGACAGACCTCCAGCCGTACATGCGACAGTTCGTGGCTCACCTGCAGGAG 
ACCAGCCCGCTGAGGGATGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCC 
AGCAGTGGCCTCTTCGACGTCTTCCTACGCTTCATGTGCCACCACGCCGTGCGCATC 
AGGGGCAAGTC 
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